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(57) Abstract: [PROBLEMS] To provide a non-oxide 
ceramic having high performance capability and high 
function, by forming an oxide film of high quality on the 
surface of a non-oxide ceramic such as aluminum nitride. 
[MEANS FOR SOLVING PROBLEMS] A method for 
producing a non-oxide ceramic having an oxide layer on 
the surface thereof by oxidizing the surface of the non-oxide 
ceramic, characterized in that it comprises the following 
steps: (1) a step of providing a non-oxide ceramic, (2) a 
step of introducing the above non-oxide ceramic into an 
oven, and then adjusting the atmosphere in the oven so as 
to have a total molar number of oxidizing gases contained 
in 1 m 3 thereof of 0.5 mmol or less, (3) a step of heating 
the atmosphere in the oven to a temperature, which is 300°C 
lower than the temperature for the start of the oxidation 
of the non-oxide ceramic, or higher, while maintaining 
the above-mentioned oven atmosphere at the above low 
oxidizing gas content, (4) a step of contacting the non-oxide 
ceramic having been heated in the step (3) with an oxidizing 
gas, and then holding the ceramic and the oxidizing gas at a 
temperature being higher than the temperature for the start of 
the oxidation of said non-oxide ceramic, to thereby form an 
oxide layer, wherein in the above step (4), the pressure or the 
partial pressure of the oxidizing gas is adjusted to be 50 kPa 
or less for a time of at least two minutes after the contact of 
the above non-oxide ceramic with the oxidizing gas is started 



and the temperature of the non-oxide ceramic has become higher than the temperature for the start of the oxidation. 
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(MS99. 999%. m^-80T:)«5gl(l/^)-e^il$^ ^©*tll^W^L 

mmmfcmkT/i<<~vj»mJK&&it mnrnm. 3°c/^) „ 
[0057] m^mhtmm-m^mitiisih^^tf^u^y??? (mwm&%w*—y 

t;V^^nvh^77GC-8A, ^^:TCD, A : i?— ^/V1M:tXX;^%£c 
f±MSUS3 0 X 2m, IG&MW*^—' V— >^13X-S 60/80) t^iAL, 

^^ y -7V— ^>3>-^-^^^«m^AU^T75^2^m^:tJ ? 3^m^^:M 
^i!l*5»t5fift^^©^BESr*ftfei:r^. 2#^0#J£te28kPa-e&»9, 3^<D 
^ffifi47kPa-efcofCo 

[0058] m>tiitgm9tikmkTj^~vj*&& mm t-ov vr, x^mjff (xrd) , « 

(sem) R.Tfimmmn+mwm (tem) m v ^-c#flr£fTofc 0 #a 

riw^ov ^Tx^im^f mm m¥wm&^#Mxmm$r ^mrinti 200) & 

m^ft40mA, ^yt^VvhO. 15mm, ^/^ng^^y^K). 60mm-X?ff ofc Q 
[0059] [SEMl£,£5^Sfl&£] 
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-Y^U FE-SEM( B^m^^tt^^— /M^^s^a^^^lglR^S 

M-6400) ^T^I£MB<7>j||I^Tofc 0 «^^*P3S«ffil5kV. :7°n— 

5 X 10 _11 A, ^5/i/3^«^8 ju A. {^10, OOOfg-Cfi^ ffi&<DiW3r50i» 

mmu mmm&^Mn^fro mmm^M^m3K, ^^^b^iEw^i-o 
M^£vmkmm<vm£&M#>fcbz-?>, ^<Dm&fe¥-%3X9oonmx&oti 0 

[0060] [TEM^i^^k#ljg(Diffi^] 

FElttMmi!-^SMSm^iS^(TECNAI F20) KX, #Pigmj£200kV 
, ^VhlMXl. Gun Lensl. ^J^lOO ix mXM^tc 0 50000 

[0061] [TEMtcj;§^kl^»ifffilS^»7^fe(D^:^M] 

tt^ttfv^nn^^y^gt (dad32o) ^ v ^xnn&nnmm^&x 

ttflS^yt-Agt (SMI2200) »fffiffi^<^fcJC)<D*PXiSrfTofCo #P 
[0062] [ftT/V^ytt^^] 
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^mffl[fimM<7)^— f^T— ^tlV ^ (i^jgfS = 10mm X 10mm= 1 00mm 2 = 10 

oxioV) , »m§P^^«^-Mtb^v^j:5^bT30 o C(D5%7K^^hy•>^7K 

^^5B#r^?s«b(j^T, T/>ummnm&^)^ mmm^m.mmm^m^ 

fct^S, ?lf#tfr<D^mA^Wb{il376(mg)-efe!9, tSf^^lIt^Waii 

i375(m g )-efcofc 0 ztibnmzm^xftnzfr&mffiz&z^&mmmtc*) 
(D&mMMtDM^M" (mz-mmm^th^ ^) ^20 ( g /m 2 ) x&otc* 

mm<Dum^n^±t^ msm&m 13 ( g /m 2 ) -efco7t„ 

^TSV-40S^T-50°C^125 c C^-50 o C (#KB#R5 : 10#) OlM'^/l^llM';? 

/Wrf5*Wft(£*T, t— h^^/m^^v^)^i000if-r^/Htofc 0 ^<z>^, fftft 

«©^tR©Bft>fb<»JB_hlC^— 3rs>h^— 7 P (^F|tg^3f^PTC647)^18mmX3 

OmmlMtitfcm. Sitt^'iRj^J^-m^C^T. ^— /vt*&^5)£frv\ 

^-^Stk^JlltB^ftW^ (^y ^^*^l±SSZ-40) ^T40{£« 

[0064] 

8mm, ifigSO. 8mm, ^$0. 635mm(D^^T:\ ^ffift^Ra^O. 05 n m 

«T-efe5SftT/^-7 («c^tt^^5ssH i 5) £^s»!i 1 £ mmm& 

RTimmmmi L mwLm(TEM)%m^xift$r$:ft<>fc 0 z<D$g^ xRnmm<Dm 
^<^—>^hmnm^mimm^a-T^^x^^t^mm^tifc 0 *fc, se 
Mizx^mmmm^^m7 mm) ^xxims (H7<7m^k> TEMizxzmt 
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[0065] Hife^!l3 

^$50. 8mm, i|)g50. 8mm, @$0. 635mm(D|K^T:\ ^ffift^Ra^O. 05 u m 

^Tt*5f{k7M=^ASt m^ithf^msH 1 5) i tmcmm 

Lfc(D^?feBbT^^S*^<D^a^#ihL, ffcbWC^[fctf;*GKSgf99. 99995 
%. S^-80°C)M*^(|ieS99. 999%. m&SOXl) SrBft*^^JEEj5Sl0kP 

[0066] #^tL^B^b^bT/V^^A^(^)f-oV^, ^»!|1^IkI#^X^[hI 

$fr (xrd) % ^mmi^mmm (sem) ^t^i^m^i^ (tem) 
^r^^tamm^tifHo sEMicx^mmmm-^^ mitmrn^mm^nm^ 

^30000nm<£>i») 50MBffi-oV^I^#^|l£Uc:#\ fTim^ljlB^^-Ok 
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[0067] 

8mm, *M50. 8mm, i?£0. 635mm©;K^\ ^ffift^Ra^O. 05 n m 

skT-e&z>mkT/>$~t?j»mm. m&gtthf^msH 1 5) &mmm 1 ^ ^ic^g 
Mv\ n»airrsic^#-ei2oo o c*-e#?aLfc 0 mMWi&nmn2oox;Km 

%, m&-8o°o tmmj?*($&&99. 999%, ^-8or)^*#^j±^iokp 

[0068] mhKtz.mmmkmtTsv^vj*m&mPt)\z.-Dx^x, mmwntmmi^xmm 
m (xrd) , ^mm^mum (sem) Rximmmm^mmm (tem) &m^x& 

^-rx&z^ttimmzntio sKM^x^mmumx^ mitmm^mmKumi^ 

^30000nm(D|M#) 50@B^-oV^T|WI#<DSlil£Ui#\ fBTtLOli^^^oV^Tt 
m£te¥%JX2500nmXlb<>fc o licfc, mi^fcU,mc-D\^xmmMltmm^X 
[0069] |fe&fe#!|5 

^$50. 8mm, i|)g50. 8mm, @$0. 635mm(D^^-e, ^Bfi^Ra^o. 05 ^ m 
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uz<D&mmL,xfrb&mtfx<z>mM&&±v, ^mcmm^ (m&99. 99995 
%, mu-8o°o tmm^Mmm99. 999%, mu-8o°o &mmif *tt)±&iokp 

[0070] nhntimmm^mtT/^^^mminw^^^x^ mmmitmm^xm^ 
$ff (xrd) , ^mmi^mmm (sem) miwihi (tem) stjbv 

^^--efe^rt^w^^tfco sEM^j^imiiys-ete, wntmm<vmmiz.fem& 

[0071] Hifef?!l7 

^^25. 4mm, ty&25. 4mm, /¥£0. 635mmC0^^-C\ ^ffifi^Ra^O. 1 M m 
£|1^g£ffllU400r^T24l^r«'fbU *^K<Wffi^b^t;3li§S«£# 

wl^^n mmjf^x&zmmcDm, ^mux^i,tLtm^.hti^m^m 
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[oo72] nhtit-mmmihrnhmmmmum i^ov^, mmmitmmm. mmm^w 

m, mmwEMjrm. mmm^wxmmm^mm<DmmTKMmm^n^tct- 
[oo73] itmw mtefflt&m) 

;K£50. 8mm, it>M50. 8mm, J¥$0. 635mm(D^J^:X\ ^Bft^Ra^o. 05 u m 
J^T^fc§S^T/V^«>^«(^^±h^^SH15)^l^^75mm, 

>&lgm) rt^AU ^3g2(l/5»^dry-air^ilT'ei200 o C* 
X-g-nVfr : 3. 3°C/^) o SWSfiS^ 1 200°C l3£Ufc<©«rflfcfRL 

mn^x^M^mumm. 3°c/#), mmmtmtr^^j^wmmt^ 
#r (xrd) , ^mm^-mwm (sem) (tem) %m^x& 

-ei500nm-e$><9, tbW!l2(D^;S^ip^-ei8000nm-efeo/t 0 *fc, Jfc$fc0>Jl(£> 
^(DSEM^iS^aill^^EIll (^)5oJ;^g|12(Hll(D^7^h) it 

mm2<Dpzm<vsRMiz.£z>mmMmffi$k&m 1 3 (^jq 50^1^0 14 ( 0 1 3^^ 
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^M^tSw, iRUw/m, itiMJl<Df£$4Ww=120nm, l = 880nm, w/ 
1=0. 14-efe*9, it^l2COUP^Xl^w=140nm, l=760nm, w/l=0. 18"efco 

rntev. fttwmmz.^ ^xhmuumimm^rmt^m^m^hmm^titi 

o 

[0075] M^Lfc^^ov^TilM^i^i^^^brT/^ygiAKa^t^t-h^ 

S£50. 8mm, it>S50. 8mm, j?&0. 635mm(D|S^"C\ ^ffifi^Ra^O. 05 n m 
^T^§^bT/V^^AS^(^^±h^^MSH15)^rt#75mm, 
lOOmmcDA^hir^^^^^^^W^i-^S^HMr^^^ii^eh-^^M 
^g&tM) rt^*lAU ^2(l/^)^S^^(#ieS99. 99995% 
, m^-80°C), S*MT-C1200 o C«#fib/c(#fi3gS:3. 3°C/^)o StR 
ttaEiafitf 5 1 200°C ^ itLTt^^ffit^L-C^^^^^^^M^ihL. ftb«9 \cWi 
*^(MS99. 999%, m^-80°C)«3gl(l/^)'e^il$^ W^lHf^ 

&m^xmkT/p^vj*mu<Dmm&mfci,tio m^mr^n-tx^mu * 
[ooze] m^mhtmm-m^m^fi^^^^^v^y (mmm^mm^—y 
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&mRXf7k<Dm&fe, mm^l. 2mmol/m 3 (0. 0027vol. %)X$>V, 7k&l. O 
mmol/m 3 (0. 0022vol. %)Xh-ofn 0 M^"(DfP^o. 5mmol/m 3 ^Mx./c^-e 

^«M$^^T^^io5>Mufc^r6^#^^WL7ti:r^>, mm 
tfx~?frzmm<Dm. ^mnx^mvfct^K.hti^mm^mm^nti 0 mm<Dt° 

[0077] w3tiftmwmkmkTA<~vj>&m. mm) kov vt\ ^wji^ih#^x^ihi 

iff (XRD) % jfeSt^m^®^ (SEM) Rt;ll®«^»i (TEM) V 

m\^n^mtmm<D%mmuio%x^tz. 0 
[oo78] mi^fcnmK^^xmmwntmm^xT^vmmumRxf^—h^-4 

mcommM'pfe3o (gym 2 ) xm, -tv— /vnmxfemnmM&Mmfimib 
<Dmm^x&zmmi[:m<DM) 

S$50. 8mm, ifrMSO. 8mm, l¥$0. 635mmC0^^-T:\ ^ffifi$Ra^0. 05 u m 

i^rxh^m^T/^^j^mm(w^^h^^msui5)^mmmitmcmm 
&m\<\ T^—tfxfam&nt£D^bt£<mm2(i/ft)(Dmmtfxm&99. 99995 

%, ^-80 o C)^MT-ei200°C*-e#tab7^(#^S:3. 3°C/#) 0 

j£ ?UJt * 1 200°C ^itb7bcD^fi|#bTd^S^^(D^ii^#il:b, ^ ^n— ^ 
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y— M&&>7\z:x50Pa!&T\zmmjt&. mm^(m&99. 999%, m&so 
&L,xmkT/^~v&mm<Dmm&mfci,iZo mimr^n^x^m^ mum 

[0079] nhKtz.mmmitmtr;v^^j^mmmPc)K^^x, mmmitmrn^xmrn 
m (xrd) , ^sn^-TOi (sem) RTfimmMn*m$m (tem) %m^x& 

?9v?Xfete\,^9v?timm£thtc 0 £fc, ^(DTEM^J;§»fail^J:«9, fatL 

tcnm^^^xmmimtmm^xT/^vmmumRxi^—h^-4^7vu^<D 
[0080] w:^!i5^.rj?6 {mmnmmm^mm^^^mm^m^mm^-x-h^mmit 

^$50. 8mm, i|>§50. 8mm, /¥£0. 635mm(D|S^"T:\ ^ffiffl^Ra^O. 05 n m 

\.fc<D&mmi^xfrh^mrf*<Dnm&w±u r^wn— ^y— j^^v:/^ 

-C50PaJ^Ti-Mi±b/cm, Mt#^(*i&S99. 999%, m^~80X:)X±m.^X 

MMimjzm&u ffim2(\/5r)xffi,m£ j <t. ^(D^s^m^wi^xm^tr/v^ 
v^mm^mmzm^tco mimr^u^x^M^mumm. 3°c/#), m 
mmtmtr/^^j^mu^ntimMM5) 0 mj±^*#^(MS99. 99 

995%, ^-80°C)^*^(MS99. 999%, ^,&-80°C) ^fft#>^J±/^5 

0\& a tt£&£?\z.m^tzMik^^xftDm 
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[0081] mhfitzMmmtmtr;v^^j^w^mm\z.^>\^x^ mmmitrnm^xmiMi 
tfr (xrd) , ^mm^mum (sem) mmmmm+mmm (tem) *m^x& 

-C3100nm-Cfc«9, lt&M6<DUW^^X2800nm.Xh^tc o SEM^J;^^®^ 

-e50(g/m 2 ), tb^!|6-e40(g/m 2 )-efeo7!: 0 
[0082] Hife#tl8 

^T/i^^^Ctf*) b?~Y^m. H^V-K) ^^JirLT^ 
Omm, j¥^16mm(Z)^y— >-#:^#7^ 0 

[0083] ^<Dj:5^#^tL^y-^f*M^br#^/w^-^^b7>m, ^fb*?* 

98%J^_h, lTTW/m-K^^^^kT/^^^^^f^^t^o 
[0084] #^tLfc^bT/V^^A^#:^PXL, [i:#160mm, J|^5mm, V^mM 
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^°^T50Pa^T^i±b^, mm^m&99. 99995%, »^-80°C) XMfc 

mmu mm2(ix^)<D^mmmrxi2oo o c^^-n^f-(M-nmm:3. 3°c/ 
ykx^mmj?xm&99. 999%. mu-8o°o^mmi d/^tii^t, 

[oo85] m^TM^tmm-m^hw^t^^^^^^v^y {mwM^mw^—y 

f±MSUS3 (/> X 2m, ^Jt^J^l/df-a.^— V— ^13X-S 60/80) i^iAL, ^ 

ftfetkmzthtefrofco mm&mm^tefrxfabioftmmvfct^xmtfx&ft 
Wbfc^^^>, ^ftii^-efe^^^m, R^mux^L.fz.mx.hti^m^m 

3 9kPa -e&o 7t 0 

[0086] nbthtcmmm^mtr^^^m^^ (nw ©>>x^iii:ov vc, x 

HHI$ff (XRD) , j£St3!«^®$8:& (SEM) & t«SiflSI«^®«M(il (TEM) V n 
El20^ : ftM^SEMW^L, ^<D49^b^m21K^ir 0 ®20^£;ft5# 

^O^ifffi^SEMm^^^^b^jBOff^^i?)^:^^, ^eoj¥$«w-T? 
lOOOnm-Cfeo/Co 

[0087] |l|22^^b^jg^^b^ir953/^(7)^ffi#3£0AMW^^*^b, ^(D4y^ 
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[0088] 

$fcU ^V^—ft^20mTorr<Dj±^^{£#b-C, lOOW^ft^-^^JH^^XV 

l-ZO. 2 u m/hv£lTX&otl 0 
[0089] $fbf-, JifEft^ttf^fL ^(D^XV^®$^^a^^oV>-C, SEM 

T—y°x^^>^x, y°y^vr??— mm\H<Dmm\z.M^tc 0 ^l-c, ^ggrt 

i^l^;^£T/V^V;^tf)20: l^-^f^i^U ^i/v*— |*|£:560mTorrCDj£ 

^5/^-^^§tL7^ffi(Dr^te^^PJ^b7b^r^O. 25 jit m-efcofco 
[0090] ±t^±y°?CD^y^?£frbtimCD'@:M<VUm- (40 ^ m X 30 ,u m) toV n 

T, m?mm.M( B iz:««^iS«s-2i50)^fflv^-ciftffi«^li^L, 

f§^3000^-C*3^o7t 0 ^°7X-^Mati|(^^ffi^^^K^El24, 7°7XV^ 



WO 2005/070851 



38 



PCT/JP2005/000791 



[0091] m24-27<D^M<DttitfabWtbfrft£5K, *f\ ^Bfc&teJg&^Ufcv^b 

j*<Dmmmmx$z>~§ix\^ ^t(Dmm^±^<i9:^thx^^fc 0 z.n\cmvx^ * 

M*mW£tix\^ti 0 

[0092] 

nbtitcmmmimitr/^^^m^y^mmw^mmmK^^x.x 
mmffi (xrd) , M^mm^mmm (sem) Rximmmm^mmm (tem) 

-T/^-rxfoz-bdmm&ntco *fc, sEM^^Bti^^ii^sc^jioso 

[0093] #6tL^Stftf{b7M-^i,Mt-fe^(D'7x/NftB(DS^M, 
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s$tvfc^®^s^ov>r, sEM^j;«9^Lfct^, mtrnmcowAWzwrn 

[0094] *fc. W^tt^ain-*5V vc, ^XvM^©, ^^^^tbrv ^Tcffiiw^- 
HJfi^lio 

^T/^~-^i^( (4*) h^r-^BL H^i — K) lOOMIfl^ 

^^j^^-rSr^^J;^^ li:@360mm N J|^16mm(D^y- >#^#fco 
[0095] ^(DJ;5^#^tvfc^y-W*^mb-C#^W^-^^b^, ^fbfc?3ff 

[0096] ^(D^kT/V^r>^Mf-fe^^||»!)8^^C^^ffiVN, ^»!)8^|^C^# 

am$ff (xrd) , i^mm^mmm (sem) sriiiit^i^i (tem) 

[0097] XRDPJ^(Z)[hI^/n^— l^^^b^Sfi a-T/V^-efe 

s^tfsj&m^ttft, ^fc^^®^^jfe^8^in^®, mnm^m^m, mum 
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[oo98] nhtit-mmmihrnhr^^j^m^^w^mmm^mik^. mm 

[0099] *fc. ft^ttt^II^l vt\ y^XV^S^O, ^^^^$tLTV ^7bffi^^5/^• 
^5&#!|11 

[0100] ^(Z)^bT/^^^i^M^ftJ3^^Affl^W^II»!J8t|R)Cigg^fflV^, 

(xrd) % M^mm^mmm (sem) &u^^Mm^-is«i (tem) &m v ^-c^w 

[0101] -^rCDloifk XRD$"J^(Z)[h1#t.^-^^ f£f«^gl^Ji«: a -T/V^Xh 

mm*xmmmimm<DmmTRMMm&ft<>±b^ mkT^-v&Rmt 
mitmmbcD^mmm^m^nrncDm^^mw^mmm^^bmmi, 
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[0102] mhtitcmmm^mtT/v^^mmm^Ammu(Dm±^mmm8iz.m 

o 

[0103] *fc. ft^ttt^II^l vf. y^XV^S^O, ^^^^$tLTV ^7bffi^^^• 

mMmsxmm^t^tDtmm^mtr/^^j^m^y 0 ^, p fc 3@2oomm, * 

±K\»]tfXmAU il2(l/^)Oli^(m99. 99995%, »,£-80°C) , 

1 2oo°c i-itbfc(^^mbTd^^^^(^^M^#ihb, ^cv mm. 

99. 999%, »^-80°C)^«l(l/ / ^)^M$iir, ^(D«lB#^^bT^ir 

[0104] m&mi&kmmiz.m^mm£ti%x^&xx?v^b?77 (^mm^mm^-y 

ZSmmRXf7i«Dm&n. mm^l. 2mmol/m 3 (0. 0027vol. %)-CS)<9,*^i 
. Ommol/m 3 (0. 0022vol. %)X$botz. 0 mJj<DfwfiO. 5mmol/m 3 £M;t3~£ 

[0105] nhtit'mmmikmkT/i/^<y-j*my-~t7°5 r (D^^^mmK^ 
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[0106] nhtit^mmm^m^T/v^^m^^w^mmm^m^^mm 
m8tm^mxtw^ 0 

[0107] »^ttR^lHC*5V NT, ^7XVMt®, -^^^tl/Cl Nfcffi^^^ 

mm(Dffim>. mmmstmm^mmh^x^tco 
mmMsxmmi.tch^bmm&mkT/^-v^m^y*^, ftg2oomm, s 

$ 1 100mm© A^Hr^^^^^l^ rS?U»»UF lifAL, ^3S2 (1 
/ / ^)^dry-air^MT-ei200 o C*-e#^bfc(#tajSit:3. 3°C/#) 0 i^ir^ 

1 2oo°c \cmvtc<D&mmvxfrh^(Dtitiimmi&^x^y p ¥(Dm 

[0108] #^^bfc^B^b^bT/v^^^AMi^-fe^ (IW) W^n^B^ov>t, 

^»!l8^^#^X^[UJff (XRD) , jfeatSim^lS««(SEM)&t^SiBMS^S 
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[0109] J:bK^!j8cD^(DSEM^j:§^ffi|fi^^|E|32 («) :JoJ;TJ?H33 (03 

2(7M5^h) ^ tb^!j9(D^I4^SEM^j;§^®tl^^|l|34('¥*)*Dj:7j? 
El35(|ll34(D^^h) ^^-f 0 El32*3j;Tj?|l|34^$^#i-. mUf^m 

m, l = 2800nm, w/l = 0. 04-C$)«9, i:bW!|9(D^:^-e«w= 150nm, l=3500n 
w/l=0. 04X&ofc 0 £fc, fi^(D|il^(^30000nm(D|i^)50®Blft-o 

[0110] Wz.^ l:bK^!j8(O^OTEM^j;§Mfil^^H36(^)^iTj?|2|37(|2|3 
6(Z)-T^h) ^ l:b^>J9(DK#4OTEM^j;SifBfil^^:Srlll38(«)*Dj;Tj? 
039 (038(^7^) ^^-To 036^TJ?38^^$tV?)1il^. Mtl^^t^JI 

[oni] nbtifrmmm4kmkT/i'^vj>>M^s*?<DV^mM,m<D m&vk&mmms 

3SSf*. itik{#j8^o. 6^m/hr, Jfctfe0!|9tf5l ^ m/hr-Cfcofc 0 $£>^ _hfB» 

[01 12] *fc, »^ttf«inc:&i vc, T^cVM^tf^ ^;^>"^£;fxTi ^cffii:^^- 
>-^$tb7tB(DiS5i£|lr±^ JttSE^!l8dS0. 36/znTC&«9, itt£#|9/5SO. 40fjmtfco 

fee 

[0113] ^W<D^ic^J;*Lte\ IftT/K^^A^IIblif^Sftilty^iy^, 
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o 

[0114] ^mmcoftiMmm^ ^co^m^^yb^m^m^comx^mitm^^y^ 

v\ je^. m4kmmfeTM<D#m4km±9^yy-*b3km\z.mmvxx^ 0 ^<dtz.^, 

cons] *&m<DWr75x^mmt±. mtr^^^m^mkitm^^y^x^^ 
£nxx^Khmt>h-r, mm\at, m^<^^n(D^^9y^nm^nx 

^^cnv\ ir^-h, ^\j^y^\zm^fhtzM^K^x, mm^mik^^ 

[0116] £fc, ££>^, J^^BA,7»^ltfc$*i^ £W«B<^#^b«$iJ^I\ 



WO 2005/070851 



45 



PCT/JP2005/000791 



£5o 



WO 2005/070851 



46 



PCT/JP2005/000791 



m^mm 

^mtr^mx-h^x^ 

(i) mkitm^^y^^mm-r^n. 

(3) 'tpfttDmmU&lml^^flZmfc&Jfxa)^ ^/l/Wt^O. 5mmol^T-e£> 

(4) fiifEXfg (3) ^P|^$ttfc#^b#Jir^^^^^btt^^^M$^^, 

K^mmnn (4) ^xmtmmitm^^y^^tmit^^t^mmz.mv 

m&mtitcfe¥&m^tm—<D^m<Dmik^frbt£&m&o. i— loo^m^ 
tirzmm^mimm&mirz^mim^^y?^ 

fct^K, w^20nm^_h-C$)«91^500nmJ^_h-e$3'9_aow/ / l^o. 02£*_h^5^ 



WO 2005/070851 47 PCT/JP2005/000791 

[io] mm $tm Affl Stt-^fe^ft5j<ii9 ^fE«(D»7 ^xvtt^pWo 



WO 2005/070851 



1/16 



PCT/JP2005/000791 




WO 2005/070851 



[HI3] 



PCT/JP2005/000791 



2/16 





WO 2005/070851 



PCT/JP2005/000791 




[08] 




WO 2005/070851 



PCT/JP2005/000791 




[011] 



WO 2005/070851 



5/16 



PCT/JP2005/000791 




WO 2005/070851 



PCT/JP2005/000791 




WO 2005/070851 



7/16 



PCT/JP2005/000791 



mm 




[019] 



(n) (i) 




100 



WO 2005/070851 



PCT/JP2005/000791 



8/16 



[020] 





WO 2005/070851 



PCT/JP2005/000791 



10/16 

[024] 




WO 2005/070851 



PCT/JP2005/000791 



11/16 

[026] 




[028] 



WO 2005/070851 

13/16 

[031] 




[032] 




[033] 




WO 2005/070851 



PCT/JP2005/000791 



14/16 

[S34] 




WO 2005/070851 



PCT/JP2005/000791 




WO 2005/070851 



PCT/JP2005/000791 



16/16 



[038] 




[039] 




\ 



INTERNATIONAL SEARCH REPORT 


International application No. 

PCT/JP2005/000791 


A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 C04B35/581, C04B41/87 








According to International Patent Classification (IPC) or to both national classification and IPC 




B. FIELDS SEARCHED 


Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 C04B35/00-35/64, C04B4 1/80 -4 1/ 91 


Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 

Jitsuyo Shinan Koho 1922-1996 Jitsuyo Shinan Toroku Koho 1996-2005 
Kbkai Jitsuyo Shinan Koho 1971-2005 Toroku Jitsuyo Shinan Koho 1994-2005 


Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 


C. DOCUMENTS CONSIDERED TO BE RELEVANT 


Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


X 
Y 


Hiroyuki FUKUYAMA, Tetsuharu TAGAMI , Kazuhiro 
NAGATA, "Chikka Aluminium no Koon Sanka Kiko 
no Kaimei to Atarashii Hyomen Kaishitsuho no 
Kaihatsu", The Mining and Materials Processing 
Institute of Japan Shuki Taikai Kumamoto, 23 
September, 2002 (23.09.02), (D)D3-13, pages 
351 to 352 


2-5 
1, 6-10 


Y 


JP 2002-274949 A (Yugen Kaisha Yamaguchi 
25 September, 2002 (25.09.02), 
Par. No. [0042] 
(Family: none) 


TLO) , 


1, 6-10 


Y 


JP 2000-150752 A (Hitachi, Ltd.), 
30 May, 2000 (30 .05.00), 
Claim 1 
(Family: none) 




6 


I * | Further documents are listed in the continuation of Box C. 


j " j See patent family annex. 




* Special categories of cited documents: 

"A" document defining the general state of the art which is not considered 
to be of particular relevance 

"E" earlier application or patent but published on or after the international 
filing date 

"L" document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other means 
"P" document published prior to the international filing date but later than the 
priority date claimed 


"T" later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

"&" document member of the same patent family 


Date of the actual completion of the international search 
05 April, 2005 (05.04.05) 


Date of mailing of the international search report 
26 April, 2005 (26.04.05) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (January 2004) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/ JP2 005/000791 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



JP 2001-181049 A (Kyocera Corp.), 
03 July, 2001 (03.07.01), 
Par. No. [0044] ; Fig. 1 
(Family: none) 

JP 09-232409 A (Kyocera Corp.), 
05 September, 1997 (05.09.97), 
Claims 1, 2 
(Family: none) 

JP 02-083285 A (Hitachi, Ltd.), 
23 March, 1990 (23.03.90), 

Page 3, upper left column to lower left column 
(Family: none) 

JP 03-125463 A (Mitsubishi Metal Corp.), 
28 May, 1991 (28.05.91), 
Page 3 , lower right column 
(Family: none) 

JP 2000-119080 A (Furukawa Kikai Kinzoku 

Kabushiki Kaisha) , 

25 April, 2000 (25.04.00), 

Par. No. [0023] 

(Family: none) 

JP 04-092869 A (Hitachi Metals, Ltd.), 
25 March, 1992 (25.03.92), 
Page 2, lower right column 
(Family: none) 



7, 8, 10 



1-10 



1-10 



1-10 



1-10 



Form PCT/ISA/210 (continuation of second sheet) (January 2004) 



mmm^m 



r§- PCT/J P20 0 5/00 0 7 9 1 



mw<om-r&&m-<D$rm mmMw^-m (ipo ) 

Int. CI. 7 C04B3 5/5 8 1, C04B41/87 



M^ofc*/M5B»^ (H|j§|#fF£* (IPC) ) 

Int. CI. 7 C04B3 5/0 0-3 5/6 4, C04B4 1/80-4 1/9 1 



B^mmmmm^m 1922-1996^ 

n^m^mmmm-M^m 1971-200 532 

B^mMm§rM^M-&m. 1996-2005^ 

n-fcm&Mmm§fM4k%& 1994-2005^ 



IBMLfcl^f-?^-^ (t*— ^C0^#. Mi-teffl LfcfflM) 



X 
Y 



mujwz:, m±wt&, ikm%u&, mkT;u*~vj*<Dmm.mikmm<DMWk 
m i^^mw&mmvmm, mm ■ mu^^m±^ m*, 2002. 9 . 

23, (D) D3-13, p. 3 5 1-3 5 2 

JP 2002-274949 A OfrRR^tfcUJ P *T <i — ■ ^/V • tf— ) 2 
0O2. 09. 25, [0042] (77?f^U 

JP 2000-150752 A («c^^%h H SoSf^f) 2 0 0 0. 0 
5. 3 0, [Mf&g(i] (7r5y-4U 



2-5 
1, 6 



-10 



1 , 6-10 



TAJ 4#lnH3t«)fcSSntt-eW:Jfc<, — jRWaflfidclpSr^r 

roj nsBictswi^ ma, m^mz-wR-r&jcm 



TTJ iiffllHXttl^Hti'^SS 

rxj 4*tB§&©fc5:fciR-T?*>o-c\ a 
©Mttx tim$m& K^trnz. 

TYJ #{d|i^©fe5S:mT*feoT, a 

r&j N-A'fyh7r5y-« 



05. 0 4. 2005 



26. 4. 2005 



B#H#mr (isa/jp) 
^{gS=^- 100-8915 
SDK* W H Kl^ MHT 14S3^ 



HflSf t 



4 T 



3 5 5 2 



iSS»-9- 03-3581-1101 fHm 3 4 15 



tSPCT/ISA/2 10 (12^-7) (2004^1^) 



gfflJfi#-S§- PCT/JP200 5/00079 1 



c m&) 



tff>fc<£>$EBcD#-§- 



A 



JP 2001-181049 A 0SC-tr9tfe££?tt) 2 0 0 1 . 0 7. 0 
3, [0044], Fig. 1 (77$y-*U 

JP 09-232409 A OJt-fc 9 tSfoS^flfc) 1997. 0 9. 05, 

JP 02-083285 A (tfe*^%h 0 ^Sf^Bf ) 1 9 9 0 . 0 3. 2 

3, l3lfe±I~feTl (77 5P-&U 

JP 03-125463 A (H£&JR*S|5££?tfc) 1 9 9 1. 0 5. 2 

8, (7r$y— feU 

JP 2000-119080 A (*Wt^&JRtlc5££%t) 2 0 0 0. 0 

4. 2 5, [0 0 2 31 (7rU-4U 



7, 8, 10 



A 



JP 04-092869 A ( 0 SfcfeJRlfcS^tt) 19 9 2 
5, I2I*TI 



0 3 



1 — 10 



1 — 10 



1 — 10 



1 — 10 



t^PCT/ISA/2 10 (M2<<— i?<DWt%) (2004fl^) 



